
i Erlretw rwlhtee81. 
lklourhead ................... 923 2 S . g  
Biemarck .................... ! I,m . 25.16 
Fort Bnford .................. I 030 27.92 
saint Vincent ............. I 'k I 29.07 
Fort Totten ............................. 28.34 

! I  ! I  , i !  

--.OI 30.00 30.43 :23 29.31 5'1.1241.3 
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-0.61 7.320~ 

......... II,ogo, 
pwwr enirst wgiou. I 

Cape Nrndwi~ro ........... 637 
Fort Canby .................. 179 
Lo8 Airgelcs ........._...... ! 371 
@lympiu ...................... ! 36 
Portland ....................... b7 
Red Blllff ..................... I 332 
Hosebnrg ................................. 
sncrameiito ................. i 
Parr Diego .................... I 67 
8nn Francisco .............. 60 

I\.'nrthmr rlope. j 
Fort Assinubuine .......... 2 720 
l'heyennc ...................... 6: 105 
Dcadrood .................... 
F'nrt Bentnn ................. I 2 2 
Fnrt Cneter ................. : 3,040 
Furl Maginnis ............. 4,340 
Fort Shaw ................... 3,550 
Hrlmn ......................... I 4, a14 
Puplrr River ................. 2.030 
Spokane Falls ............... ! r,go6 

I ! I /  : I "  ~ 

01 30.02 jo.42'25'29.q~ 12~1.m:z.z ......... 04 30.04 30.23'31 29.62 120.623.2 ......... 
29.60 -.01 '30.00 30.19 27 29.71 1'0.4Sk2.j 0 , 

30.01 +.02 30.05 50.45 :?6 29.47 20.9%50.1+1.7 

29.61 .................. .........(-. .................. 51.0$:: I 
29.98 29.05 .oo 30.01 30.24~21 29.72, g ,o .yoz .r  , 

.m 30.0; 30.42 26 29.45 12Io.q51.2--1.6 
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58 4 5111 
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BlNthPrn sloye. 

Fort Stocktun I 

Fort i'uncho .................. 
Fort Davis.. ................ ~ 

Furt Sill ....................... 
Xorlkern platean. ' 

BoipR City _ 
Dayton ......................... 

I Leriaton ...................... 
mriddle lotran ! 

Salt Lake d t y  ............. 
Carson City# ............... 1 

&Mthw9t y1titenu. I 
i Cnnlp Thomas 

El Paso ....................... 
Fort Grant ................... : 
Prescott... ..................... 
Y unia ........................... 

.............. 
.................. I 

.............. 
Fort Apsche ................ i 

......... ...... ...... ... ...... ....... 0.22 ........... 
......... 

......... 
... 

Florida p n i ~ a ~ l a .  ~ , I I !  ' !  1 1  ! ' I !  I I  j 1 ;  
1 I  ' ' . 69.l ! Sg2.r 52.7.2467-2'36.322.316 8.115'73.7'64.8 0.13 '-4.00 7 285' ne. 1261 ne. lis, 2 o,7,24 

. S . 0  I 1S1.g 281 I I * : ~ . I S I ~  319  g 

I I l l  I I  I ......__. .-.A 

Cedxrlieys .................. 
KryWeet ..................... 
Sanford ~ 

70.3~io';r~.7rd.~11.8 5 3.513'77.370.3 3.17 -1.9310:614~ ne. ....................... . ......... g4.0! 96J.5 55 .51~8,66 .~3Y.52s .8~S 4.611W.o,66.0 2.19 .......... 6,igSl ne. ;64! 11. ~ I ~ , I I  1116'14 
. I '  

Total niovrrnent of wind inrnfficicnt on acconnt of frowt-wurk. 
tOberrvntiuns taken at  the Waahburne Observatorv University of Wireonsin. nlarle by vololltRrg Observer. 
JObservatiuns taken at  the Bnswell 0b.ervxtwy 1.3 brofersnr G. D. Iwezeg, voliintary observer. 
e Olwrvations taken by Chas. W. Friend, vuluntary ubsrrver. 

ATMOSPHERIC ELECTRICITY. 
AURORAS. 

coiisistecl of 'pale streamers, without ampparent motion, reach- 
iug nearly to the zenith, and covering 'ioo of the northern hor- 

I izon. 
No extt?nsi\-e auroral diSldilmy warns obsernd during the I Bethel, Connecticut, 1st : a faint auroral light wae observed 

month. The display observed by the largest number of sta- ' in t,he north during the evening. 
tiotis, occurred on the eveniug of the 1st ; it was weeii a t  RCiIt- Ea,Ht.port, Mitilie, 1st : mi aiirorr? was visible from 10.40 1). m. 
tering stations in New Englaiid; a.t Cape Eleury, Virginia,; until 4 a. ni. of the 3d; waves of rose-tiuted light shot iip- 
Portsluoiitli, Ohio ; Richmond, Kentticlig ; Vevay, Indiana,, WiIr(l nearly t.0 the zenith. 
and Port Angeles, Washington Territory. The following de- Albany, New YorB, 1st: at 11.30 p. m., ail mrori;t consisting 
scriptioun relate to t.his display : of WRWH and flashes of hazy light,, extended from azimuth 

Bnrigor, Maine, 1st: a t  S p. ni., an aurora was observed es- I 135O to Y70°, and upward t.0 the zenith. At  1 a. m. of the  3d, 
tending but a short clist,nnce above the uortheru liorizou; at j the disp1a.y was oliscured 1iy clouds. 
11. 1). tu., the light liad estentled to the zeuit,h j t.he display I Cape Hair)-, Virginia, 1st: R very f'aiut auiwra, was observed 
cont,inued until daxlight, 011 t'lie 31, being very Biiglit a t  I beheen 10 a.nd 11 p. m. ; it, consist.ed of a whitish light 3 O  in 
4 a,. m. widt.11, n,~icl about 10° nbore t,lie nortlieiii horizon. No beams 

Mouut Washington, New Hanipsbire, 1st : an a,iiroral light or '' merry da,ncers " were observed ; the display (lieappeared 
nas visible from 9.30 p. m. iiutil a,fter niidiiiglit; t,he display , aliont 11 1). 111. 

3 
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Syracuse, New York, 1st : bright auroral streamers were 
visible at 16 p. m. 

- 

Portsmouth, Ohio, 1st : an aurornl light wits observed in t,he 
northwestern bky at.11 1). in. 

Richmond, Keutucky, 1st: from 9 to 11 1). in., RII auroral 
arch was visible extending from uorthetist to northwest and 
to au altitude of loo; occasiond b iu t  streamers were also 
observed. 

Veva,v, Iudiaua, 1st : at 11 1). ni., an auroral light estenrled 
from north-northwest to nortlieast ; beams of IIRZY light 
reached the zeui th ; the display continued mitil d t e r  mid- 
night. 

Burlington, Iowa, 1st : an aurora wa.s observed at 10.45 1). 
m.; it appeared in the northwestern ~ k y  and esteuded froin 
the horizou to a11 altitude of' 50°. The mys of' white light 
blended into purple, presenting a beautifill appeari%nce for 
about five m in 11 tes . 

Port Angeles, Weshingtou Territory, 1st : a f'aiut aurora 
was observed in the north at 7 p. m.; i t  reniaiuecl visible for 
about one and one-half hours, resembling in appearance the 
morniug dawn. 

At  Pysht, Wmhiugton Territory, a11 auroral light was visi- 
ble at 4 a. m. on the 1st. 

Displays observed on other dates diiring the mouth are as 
follows : 

3d.-Sidney, Novtt Scotia; Eastport and Orono, Maine ; 
Oswego, New York; Moorhead, Minuesota. 

4th.-Allisou, Kaus~s. 
Gth.--li:astport, Maine ; Alpeua aucl Ionia, Michigau ; Win- 

nipeg, Manitobi1. 
Cth.-F€iwtford, Couuecticut. 
9tli.-Alpena aud Escauaba, Michigau ; Webster, Da.kota, 

Wiuuipeg, Manitoba. 
19th.-Wiunipeg, Manitobe. 
13th.-Escduaba, Michigan. 
14th .-Eastport, Makine. 
15th.-Chitrlottetomn, Prince Edwitrd IslaucI ; Gardiner, 

Msiue ; Winnipeg, Manitoh. 
18 t h .-Eastport, Maine. 
19th a.nd 30th.-Winnipeg, Mauitoba. 
3dth.-Eastport, M:tiue ; Hiiroii, Dakota. 
2Gth.-Eastport, Maiue ; Clay Centre, Kansas. 
S?th.-Clay Centre, Biiusas. 
SSth.-Gardiuer, Maine. 

Thunder-storms were reported iu the various states ttud ter- 

Arizo~a.-5th, Gth, loth, 13th, ldth, 18th, 22d, 23d,94th. 26th. 

Cobrado .-Wes t Las Aniiii as, 19th. 
Coe?iect~cfl.t.-Betliel, 14th; Colebrook iI,nCl New Haven, 13th. 

DeFnwcwe.-Delaware Breakwater, 12th. 
.FZoridn.--Scl, MI, Gth, 9th to l i t h ,  19th to 33d. 
Beorgin.-9th, 10t,h, 22d, 30th. 
Idalo.-13th, l4th, l'ith, 18th. 
18hbOi8.-1St, 3d, dtb, 5t,h, i'th, Sth, 1Gtli. 
Indimbn.-lst, Sd, 4th, 5t,l1, 'ith, 1Gtl1, Slst. 

Kansne.-lst, 3d, 5th, G t h ,  7th, 90th. 

Lo.uisiniaa.-9d, 311, 4tmh, 19th to 29~1, SGth . 
Mmitu?.-19th, 13th. 
~7ln~saolr~seli%.-3d, 4th, Gth, 12t.11, 13t11, 18th. 
Miclbigm..-lst to 5th, Sth, 19tl1, 15th, lGth, lDth, Slwt. 
Minne80tn.-2dI Gth, 20th. 

Neanda.--.Ca.rsou City, 13th, 16th. 
Netu Jersey.-Gth, 12th, 2Sth. 
Ne40 Pork.-let, 4th, Gth, 19th, 13th, 16th to 19th, 22~1. 

THUNDER -STORMS. 

ritories as follows : 
Al4bn?)m.-9th, loth, 19tI1, 90th. 

C~QfoP)tic~.-lst, 9th, lSth, lGth, 18th, 19th. 

Dakota.-lst, 2d, 4th, Gth. 

h l O f i . - l S t ,  3d, dth, 6th, Tth, l l th ,  lGth, 20th. 

KtW21Cky.-ht, 3d, MI, 7th to lSth! 15tmh. 

Nebt~~sh.-lst, 3~1, 4th, Gth. 

A70& Cnrolitcn.-lst, 9th, lOth, 13th, 30th. 
Ohio.-lst., 4th, Btli, 'it,h, Sth, 1Gt8h, 31st,, 31sL 
Orego)c.-l2th, 1Gt 11, 17th. 

RAode Islnsl.--Proridence, l 3 l i  ; Point. Judith, lSth, 18th. 
Soi4fh Carol~i~)an.--Bta t.e burg, 8 t,h, 9 111. 
Tmnessee.-lst, 7th, Sth, 10tmIi, SLst. 
Twfl$.-2(1, 3~1, 4th! Fth, Xh, W, IOth, 13t.11, l4tlr, 15tb, 18th 

Utnlr..-Salt Lake Cibj-, 14th. 
T'ernowt.--ith, Gth, 12th, 13th, 19th. 
Virgi)t.ifi.-Sd, 8th, 9th, 13th, 53d. 
WmRiiiglo)h TerriCory.-llt,h, E t h ,  13th, l'ith, l8th, 34th. 
Wieco)csi)i.-3d to Gth, X t b ,  lgth, 31st. 

Pb,bn~yl'Pn)lin.-lsb, dbh, T t l l ,  8t,h, llth, lSth, ITth, 18th. 

to 33d. 95th. 

REPORT OF THUNDER STORMS OBSERVED BY SPECIAL VOLUNTARY OBSERVERS, 
PREPARED HT PROF. H. A. HAXEN. 

The t.otal number reported was 461. Twenty or more occurred ou the 
following days: lst, 21; 4th, G O ;  Mi, 33; Gth, 24; 7th, 33; Yth, 35; 14th, 
40; lGth, 24, and 23d, 24. On the 4th a trough-like de ression of no great 
depth extended from sonthwest to northeast, central in Jlinois. The storms 
were niostlr gronped along the southeast border of the depression. On the 
5th the storms were c e p J  i n  Illinois and Indiana i n  a south-southeast 
direction froin the " low and at  an average distance of GO0 miles. Ou the 
8th storins were niost frequent i n  Pennsylwnia and MIaryland, at'a distance 
of 330 miles froni " low," and toward the south-southwest. Comparing the 
number of storms 11)- dist.ricts with the records of voluntary observers from 
1851 to lS73 we have Table i. The districts are: i., New England and New 
York ; ii., Delaware, Maryland, New Jersey, Nort,h Carolina, Penns Isania, 
Virginia, and West Virginia ; iii., .Illinois, Indiana, Kentncky, Olio, and 
Tennessee; iv., Michigan. Minnesota, and Wisconsin ; v.,  Dakota, Iowa. 
Kansas, Missouri, Montaiia, and Nrlmska. We see from this table a marked 
ewes8 in the niumber of storms in all t.he districts, aniount.ing over the 
whole country t.0 nearly .5 st.orrn per station. 
TABLE I.-Nenia arotrber OJ tkuiirEer-s!or~~is in October a! ench station. by 

districts. 

! Iliflerenrr. 
I 
I 

j IS51-IF73. 1884. 
D h t  ria-t. . 

.... 

....................................... ! 
TI ...................................... 

111 ....................................... 
IY ....................................... v. .................................... 

T d s l  ..................... 

I 

TABLE II.-d.fean icuniber of tiiuirdev-rtovnix per station in all districts for 
Odober : also mema declinntion r m g e .  

...... I 35 1.21 1+.27 ................. ! I s 4  ............ 
1852 .............. I 48 1.9 - . ~  .................. ! '  1 ~ 6 5  ............ 
18% .............I 4 s :  1.71 :-.23 . 1.29 .03 : 1% ............ 
18% .............. ! 47 1.64 -.Io 1 1.14 . r ~  j I8a~ ............ 
rS50 ~ 47 2.09 -.or 11.07 +.25 1% 
is57 I 18 p.28 +.20 I o . 9  .j3 rS70 

13th. ............ I 00 1.53 -.OS 1-73 '-4: l873-- ....... 
7? . I .# :-.IO ~ 

1.4s -.Ib i 
1st;. .............. I ab 1.93 -45 1.25 +.07 nr.nnll 

IS= ............., 32 1.12 +.30, 1.07 f.q/ IS& ............ 

.............. .............. . . ............ 
IS58 .............. 02 1.92;-.44 I.C&23 IS71 ............ 
18% ..............I i 5  1 . 9  ;-.04 . 1.62 ,--.30 IS72 ............ 
IS51 .............. 

1.4s j ....._.. . 1.32 .......... 
Table ii. gives valnes of mean nnmber of storms for each October from 

1851 to 1813, and also t,be mean diurnal range of magnetic declination at 
Trevandrum. If these figures be projected graphically there will be found 
a partial coincidence betweeii the maximum aiid minimum points iu each 
curre. 

OPTICAL PHENOMENA. 

Is63 ............. 1 34 : 1.20 !+.* 1 1.36 '--.Os 1 '  
I , , ,  ~. - I i ! I i i  

The Rnct.ont.ions however are small. 

SOLAR HALOS. 
Solar halos were observed during October, in the several 

clist.rict,s as follows : 
New E7~~/ln#d.-Hs,rtforci, Conuecticut, S9tmh ; Coruish, Maine, 

Sth, 99th ; Orono, Maiue, 99th ; Somerset, Massachusetts,. 3d. 
Middle Atlantic stafe$.-Ba,ltimore, Maryland, 96th ; Cape 

- 
2 5 8  f 

6 5  

.- 
1.44 ,- .I2 
1.45 I- .13 
1.36 I- .oa 
1.51 '- .rg 
1.13 i+ .19 
1.9 i- .zO 
1.14 :+ .18. 
1 .59  I- .27 


